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WW* 



R : 



^OR 6 B iA^ 




(5£^ r1~r4»±R|— cfc iftttWctt £ 7K#^> ^n^>flt^ 

;i/ ~> ;v^ % c 2-6^ ;v 3 * > * ;v t Kn^y ;viXli K n * v 
CH7^^Vit$>t)> R5«tK^IE^x ^nyvl^ Ci_6T^*;H6. Ci 
_g7^3^vi, Kn y c 147 ^^;HX(i^n y ^g^t-f H$ tL?t C 1 

;V3kSlfi C2-6T/W3 5/ # f) „ R 7 ~ R 9 te|W)— -c * fcfc**$r 

*l& 5 * - /? - D - ?)V a fc? 7 y v KSNMfcJUi-e-OSi^W 

3 ] sglt2 sttBww 2 ta«og^ 0 

[0001] 

$kS§#2 (SGLT2) OittiattaS-f-t-jS-D-^a^/'yKR* 
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[0 0 0 2] 

vv^^r-^mmm^nTmm^mm^m^^fix^^o tot, 

[0 0 0 3] 

&i&fcmw<osi*r 4 h kme-t & 1- v v A^tt^ - 2 (saT 

2) K&zztimhfrt&vti (wwwxms) o 

[0 0 0 4] 

*U ##<07nyy>g|##a*«^$*LTv>& (f^if 1-10) o 

#fc (Strain 1-13) o 
[0 0 0 5] 
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[0 0 0 6] 

J. Clin. Invest., £180%, 1037:®, 1987^ 

J. Clin. Invest., ^87%, 1510^, 1987^ 

[##^ifc3] 
J. Clin. Invest., 1193%, 397^, 1994^ 

3 - o v /<?#a^MEP0850948-3\ 

HI»i^lf3W00168660-^\ 

HRtftt&RWOOlieUTS- 

BI&#ltt2rBHW00174834-3\ 

S^#^^rPaW00174835-^> 

SI^#t^ili§W00253573-^\ 

HW:fc*t7] 
SIII#l^iii§W00268439-§\ 

SI^#i^iaW00268440-^ 

HMttlt 9 ] 
gH^#H : <2rPiW00236602-^ > 

»tf 1 0] 
S^#W : <2rWW00288157-^ 
l l ] 




2 003-097839 



4/ 



#H4WUS20010041674-3" 

[ifcBfcfclRl 2] 
SI^#K^PBW00127128^ 

»itl3] 
S^#^Zr§SW00283066-^ 
[0 0 0 7] 

mmm®: Lzit-tz mm] 
m*$mt %> - 1 x-skm^rwm £^1% m^mmmm zmm-tz z t * b m t 

[0 0 0 8] 
[0 0 0 9] 

[lb 2] 



[0 0 10] 

C 1 _ 4 T;v^;v*t?^>>3> R^t^mw^, ^ny>i|^ Ci_ 6 T;v^;v-^ Ci 
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14 C 2-6 *7 ;v n * ^ * ;v *" e * ^ " R 7 ~ R 9 ti X~i>ttz itm % 
otU<> tK^JS^. C^7>U* / ^atXIi'O^ /l/*"C*4. ) -e^E 

h M. £ f & * & & o 

if# £ ««:wsb^ t -tz mm *tk&-? & i> <nx$> z> 0 

[0 0 11] 

kz&^x&mzti&m mtf&T \~^M £ ti & <> 

2fe*jftl*U n-^nfiH, 'TV/ntf/Hk 

[0 0 12] 

tKn^fi/Ci_47;^^itt, fcKn*<>& (-0H) t Ci^T^*^^ 
[0 0 13] 
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0 0 3 - 0 9 7 8 3 9 ^ : 

Ci_67^=f^yC i_6T ^ 3 * vi(i> C i_ 6 T 3 * vi t C i-&T )l> 3 * v 
C i_67 ;v 3 ^ * ;v**x;vg fi> ailttXti^il^^ c i_ 5 T ;v 3 * ~>2£ 

[0 0 14] 

^ny> JlT-^em ^ tt^r C i_6 T ;v ^ . -e <7> SJi^tK^^T-^ ^ n y 

, l.l.l-h^Wnxfjl/l, 1 , 1 , 1 - h V •7fr*uy>u\S)vm, 1, 
1, 1 - h V y ZiPmfb ft &o 

*)\<mt im^tm (- s-) ^^L^^^t-r^ *k c^T^^r^ 

[0 0 15] 

, fflz-tf, th';7At, *V7AS, ^^y-^Al, 7>^7A^ T;v^ 

y^)y)vtumm.^ ^w>m*&> M5®tf£> *x>$^ ^f7'j^ 
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[0 0 16] 

[f&Eonifcoi^] 

[0 0 17] 

[ft 3] 




[0 0 18] 

1,2,3,4, 6 -^<>^-0-T-b^;U- 5-f t-D-^3fc?5^-^ ( 
3) «\ D-^377y-3,6-7^f> (2) ^c,8XeT?»at-r*ifc 

(Tetrahedron Lett., f£22^, 506l£, 1981^ J. Org. Chem. , H31 
m, 1514£, 1966^) o 
[0 0 19] 

#ck, ^v^-o-7-bf-f (3) *mm*mm (dmf, thf\ 

&HZli£T't?-)l>mZi!&VkB.i~2>Zt-t)S-T?£& (J. Chem. Soc. Perkin Trans. 1 
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i^p2 0 0 3 - 0 9 7 8 3 9 ^-v 5 : 

, 2763^, 199030 o MSiaS{i^^»b8 Ot:T% &JklW±2 0^^24 
^F^T^^>o 7x;-;HI# (5) f±. ®m^W00168660-t™#^^o 

[0 0 2 0] 

3fc3£&j£.(Org. Reactions, H42^, fl3353g) fcfljffi U 5-^*^ 
(4) t7x/-;Vfif (5) ^-7i-;V 5-**- p-D-F 
;vnvK|fS# (6) ^^f^ - t &X'£ & 0 ^MJRJfcK^ x h 9 

h »J /K @£^x;^;k v ^ *y K„ N , N - v ^ ;v A T ^ W 

*Ay4 >&mt LT h »; 7x^*^7 -f h'J 7*f^*X7>f > 
^7x-/l/- 2 - tf V v;i/** 7 y'rvmi: Ur^xf^r^* 

yy*;v^yV- Ft ^fflv^ih^^o RjSiaR{i-20 < C^f>MfaW 

[0 0 2 11 

ft^fc (6) Ji^y-;K ^tM^-^ 

[0 0 2 2] 

#&imfc^ (7) zmm%mm(3W>, ^jy^ti:^ m& 

#S&9Hfc#& (1) *»BSi-*ifc#-C§i&o 
[0 0 2 3] 

##flii 

4-^nn-2-(4 -jc*-/^ > 7x;- ;vcogiit 
4-^nD7x/-;V(2.0g, 15.6mmol)> 4-xf ^>'^7fl'3-^(2. 
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12g, 15.6mmol)^tt>V * >m(80mg, 0.83mmol)<7) 1 6 0 2 

iixf;v= 9:1) fcT«f« U im&mVt<7> 4-^D-2-(4-xfM 
>y;i/)7x; -;v(l.78g, 46%)£*#7t 0 
[0 0 2 4] 
###!)2 

4-7*n^- 2 -(4 -xf-jv^^^;v) 7xy -;i/<7)$!Bi 

1 £ IW^&K: «t «9 &&mtk<D 4-7*n^-2-(4 -i^;l/^> 
;v)7i/-;v (35%) znfco 
[0 0 2 5] 
###!)3 

2, 4 -77a^- 6 - (4 - xf;v^>y ^) 7 x / - 
###U1 iilwI^O^^J: ^«i$fr*02, 4-^7*n€-6-(4-xf;V 
^Vy»7x;- ;i/ (46%) 
mp 90.0—91.5'C 

ttzlZ, 2-(4-^^-;V^^v>>V)7x./-;V(1.01g, 4 . 76mmo 1 ) b DMF (5mL) 
<D\&&fy)\>Z.W--7u*:7,>7 — $ K(1.86g, 10.5mmol)<7)DMF(5mL)v§^^7K^T 

y 'J * 7 A ^ n 7 h ^7 7 - (a^t t v :iSixf ^= 8 0:2 
0)}:tiIU 2, 4-v^n^-6-(4-^;v^:'^v)7^-M85%) 

mp 90. 0—91. 5t: 

[0 0 2 6] 
###J 4 

3-(4-if;^^^v)-4-iiKn4 ^ <T>mM 

Kn^v^t,#m^^^(20g, 131mmol)S.t>*^ 9 >^(80ml) O 

rl^ ! i7^^^r- 1 f^^-^>' , r h 7 ^ >(20g, 144mmol) ^Wm.X^^^tViX.tZo 1 
0 0t:T*3. 5^a#tfcm. ^m(10ml)S.tf7K(300ml)^in^^ o g£$^- 
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2 Etta U #«ffit«l*«ffll^^"> , 3'A-C«»tfco *«&*mTS 

= 8 0:2 0-6 5 I 3 5)fcT«HKU ifet*03-*^5*-4-t Kn* 
^ (7. 24g, 31%, mp 87.5~89.0t;) £#fco 
[0 0 2 7] 

3 -*;VS 4 -fc Kn*v^&#m^M4.0g, 22.2mmol)R^x h 7 
KKn75> (100ml) Orl^tf -7CC-C 4 - if - * 7 - * V * A [ 1 - 7*n 
^_4-ji^;V/Nj>'^f>(12.3g, 66mmol) RtFr h 9 H Kn "7 9 V (200ml)O*& 
^m^t-rff-)^) ^^A(66mmol)*-70mTinx.30^a#t-Cil^L^o ]& 

An>*f^=6 5:3 5~5 0 : 5 0)t:«U ^Slfe^A^tO 3 
-[(4-xf^7i^)t Kn*2/**-/U]3cA*m*?-A'(2.92g, 46%) 

o 

[0 0 2 81 

3 _ [ ( 4 - xf ;V 7 x. i )V) \L Y n * *s * * * * (2. 88g f 10 . 0mm 

olK 1 0%^?v*A/^m(200mgK ftttSKO. 5ml) S.t>^ * / (15ml) Ofl 

jr.^;v= 8 0:2 0)i:«U m^M^ 3 - ( 4 v;v) - 4 - 
Kn* v£A#m* f-^ (2. 38g, 88%) £#fco 

mp 134. 0-137. Ot: 
[0 0 2 9] 

###15 

2- (4 — j.f-zwO'^A') woi/W— /W4>SU£ 

x> 3 ->?p{ h^v^>^f>(6.9g, 50mmol)5.O f x h 9 t: Kn 79 >(70ml)O 
il^K, 7K?£T\ n-7^;W^7A(l.57M ^\^r^>^, 35ml) & ill X.T 1 
. 5H#KI**|iLfc&fc, 4-if^>^7*D , 7/f K(10g, 50mmol)=Sr7X^T 
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v 4 _ > : ^xf;l/= 95:5-85 : 15) KTffiS U #*Jtfe$- 

3 _c?^ >^v-2-(4-^;V^>'v ? ^)^^^ :/ (6-37g, 49%, mp 

62.5~66.5'C)*#/Co 
[0 0 3 0] 

1, 3 ->'^ f ^-> - 2 - (4 - xf M^y^l^V^'^ (6.0g, 23.4mmol)&U f 
eyy>««(21.6g. 187tai»l)«>»*W*l 8 0t:-ei 5^ra«#Lf:, 

v'J*^*7^^°-7>^77>f-(A^t>«^=8 0 : 2 0)lCT 

*MttU aatfe^o2- (4-^;v^^^) w;wv/-;v(5.2g, 97%) 

[0 0 3 1] 

2_( 4 _ > 1; 7;v^-n^^;i/^>v;v) 7 -^Olfcit 
^**v7A(3.44g, W^DR^rh^l: Kn?? >(10nl)O»Mt>fc4 - 

rn^*/'/f'j7^y K(2~3mi)*^ia-ejrax^o RjEa*w*&Lfco*«s® 

Lfcf£&::^0<^4-^°^^^V*HJ7;V:t , j K (total 20. 9g, 93.1mmol)0-r 

Kn79 v(56ml)?§«[*»ITbr, ^IJ3 0«#U: o 
Mt^^ 2-^>v^^^r->^>^7*;VT-*t: K(16.4g, 77.2mmol)^x h v 
H Kn>7y>(20ml)^%inx.> IltJlttlliaffLfco RjSifcfc&firtSftT > 

y#m?A^D'7h^97'f-W/:»» 1 ^=9 0:10-85: 

1 5)Ct»»U 2-^>v^^ry-(4'->'; 7^n>f*)V7i^ 
[0 0 3 2] 




ffiiE# 2003-3075139 



^2 0 0 3 -0 9 7 8 3 9 ^ I 12/ 

y-/U©Jfi^ft*, 1 0%^7>^A/£tf5t(l.68gK »ttffll(3.4mi);fta t >*y 
-M33Oml)<0m^£**£H*C*T\ 1 4. 5R#H«#Lfco 

* a l 3t«, ^ * mjeti?* l# fitzmm & v y * r * * ? & ? u ^ > ? ? 

7^-(^hj->:^^;v=9 3:7-8 5 : 1 5)fc"CMKRU &feflM££>2 
_(4_ > 1; 7 ;i/^-n 7x/-Ml7. 5g, 90%)5r#^o 

[0 0 3 3] 

###16 tplflliat, IMt© 2 - (4 - 7;vt D^>y» 7 x; -;i/(9 
9%) 

[0 0 3 4] 

###)8 

6 mWz LT. Stfettltftt) 2 - ( 4 - v;w) - 4 - ^ f^7 

[0 0 3 5] 

###19 

2 - ( 4 -:r.^;v<>' - 4 - 7 u 7 / — )V 

2-7'n ; E-4-7^D7x;-;i' (24. 7g, 129mmol)> t>97*f^7> 
^e-^AT-f *^>f K(4.8g, 13.0mmolK £fcBfe# U -7 A (35. 9g, 260mmol)£O f N 
, N-V^W;VA7^ KOQOmDOiR'ft^H'O^A'^n^ K(23.5g, 137mm 

oi)*mai-cJnx.i. 5^m#u^o ^^^m^^w#D^m7K^m 

7A^n7h^77-f-(A+t>:fti^=9 0:1 0-8 0 : 2 0)KTffi 
JRU 1 2 -7*0^- 4 --7;v^-n^>^>(33.0g, 90%) Sr 

[0 0 3 6] 

y^A (3. 2g, 133mmol) ^t/x h7^Kn77> (10ml) Ofl-g*- 1 - 
^>v;V^-^r>f- 2 -7*Dt- 4 — 7^*n^>-tf > (2~3ml) ^i^^DX-fcc 
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-/ n ^_4_ :7 ; l/ ^-n^>-b*>(total 30.0g, 106mmol) ©r h 9 ^ Kn 7 9 > (6 
0ml)M&7ilTLT, Wi3 0^i#Uo RJ&«Sr*^b^ 4 -a. 
fM>X7;Vft K(16.4g, n.2wio\)(DT > 9 Kn 7 9 > (20ml)?#f£&;bn 

y4-(^*y-Zs:mk*-?-)V= 90:10-80 '. 2 0)KT«!»U 
[0 0 3 7] 

±tat?^2 -^V^Jl/t^fy- 5-7Wn-(4'-xf;i/)^7x-iV^ 
^y-;i/£0)S4E», 1 0%^°7V^A/#li5£(1.77gK jft^BI(3.5ml)S.^ * 
7 -;V (350ml) 0?I^-^J^:7K^#H^T> Ifi-ci 3B#p^m^b/co ^m%}*?> 

^ _ (^-9- > :f^x^;v= 90:10-80 : 20) fcTffiiR U frfe7fi#i?> 2 
- ( 4 - xf > y - 4 - 7 ^ t n 7 x y - ;v (21. Og, 85%)£#7c 0 
[0 0 3 8] 

2-(4-xl«^>y»7i^ 2, 3, 4, 6-x >7-0-7-bf^- 
5-ft-j3-D-^3ti7 7y KOttii 

2,3,4, 6-tb7-O-7-tfiV-5-ft-D-7>3f77-^(2.0g 
, 5.48 mmol). 2 - (4 - Ji h 3r v^Vv;V) 7 jc / -;V(6.25g, 27.4 mmolK h 
V7i-^7^ >(2.88g, 10.9 nmol)Sr>*th7t: Kn-79>(20 ml)<Z>i& 
7K^T> yxf ;vt y V- K 4 0 % F 4.79g) 

3St*'>V flYfrUJAiru-* h /5 7-f - (^*^> I ^ 6 5:35 

i^£(598mg, 19%)£#/£o 
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ESI m/z = 597 (M+Na) 
mp 93. 0-94. 5X: 
[0 0 3 9] 

&mm 2 

2-(4-xfM>y»7x^ 2,3,4, 6~f >9-0~7-bf ^~ 5 
[0 0 4 0] 

1H-NMR (300MHz, CDC1 3 ) : d 1.20 (t, J = 7.6Hz, 3H), 1.90 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.60 (q, J = 7.6Hz, 2H), 3.20-3.30 
(m, 1H), 3.88 (s, 2H), 4.08-4.17 (m, 1H), 4.25-4.35 (m, 1H), 5.16 (dd, 
J = 8.9 and 9.3Hz, 1H), 5.33 (d, J = 8.6Hz, 1H), 5.39 (dd, J = 9.3 and 1 
0.4Hz, 1H), 5.62 (dd, J = 8.6 and 8.9Hz, 1H), 6.94-7.00 (m, 1H), 7.04-7. 
14 (m, 6H), 7.17-7.24 (m, 1H) 
ESI m/z = 557 (M-H) 
mp 114. 0-119. Ot: 
[0 0 4 1] 

2 - ( 4 - xf jk> - 4- ^nn7x-;V 2,3,4,6 — J- h 9-0- 
[0 0 4 2] 

1H-NMR (300MHz, CDCI3) '.8 1.21 (t, J = 7.6Hz, 3H), 1.92 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.23-3.30 
(m, 1H), 3.84 (s, 2H), 4.13 (dd, J = 3.7 and 8.1Hz, 1H), 4.25-4.36 (m, 
1H), 5.14 (dd, J = 9.0 and 9.5Hz, 1H), 5.28 (d, J = 8.7Hz, 1H), 5.37 (dd 
, J = 9.5 and 10.2Hz, 1H), 5.60 (dd, J = 8.7 and 9.0Hz, 1H), 7.00-7.20 ( 
m, 7H) 
ESI m/z = 615 (M+Na) 
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[0 0 4 3] 

2-(4-^f;K>y»7x^V 2,3,4, 6-f b7-0-7*f ;V-5 

ESI m/z = 567 (M+Na) 
mp 109. 0-113. Or 
[0 0 4 4] 

2 -(4 ^^>y;l/)7x-;v 2, 3, 4, 6 —f- Y y -0-7-tr^;v- 

1 ^ ra»OtMt«rtf £ £ i *5 Mfe»*<z>«fflft#i» 
1H-NMR (300MHz, CDCI3) : * 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 
2.06 (s, 3H), 3.23-3.28 (m, 1H), 3.77 (s, 3H), 3.85 (s, 2H), 4.09-4.14 ( 
m, 1H), 4.28-4.33 (m, 1H), 5.16 (dd, J = 9. 1 and 9.3Hz, 1H), 5.33 (d, J 
= 8.7Hz, 1H), 5.39 (dd, J = 9.6 and 10.2 Hz, 1H), 5.62 (dd, J = 8.7 and 
9.0Hz, 1H), 6.79-6.82 (m, 2H), 6.95-7.21 (m, 6H) 
ESI m/z = 583 (M+Na) 
mp 87. 0-89. OX: 
[0 0 4 5] 

&jfct*6 

2 — ( 4 — b U 7Wn>fMVy;i/)7x-;> 2, 3, 4, 6-f >5-0- 

%mm 1 1 ra»o*ft«:ff'9 - 1 k £ »> *rt&»*o««<fc'&*«r»fco 

1H-NMR (300MHz, CDCI3) I <S 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 6H), 3 
.23-3.30 (m, 1H), 3.96 (s, 2H), 4.07-4.13 (m, 1H), 4.27-4.32 (m, 1H), 5. 
16 (dd, J = 9.0 and 9.5Hz, 1H), 5.34-5.41 (m, 2H), 5.57 (dd, J = 8.5 and 
9.1Hz, 1H), 7.01-7.29 (m, 6H), 7.50-7.53 (m, 2H) 

ESI m/z = 621 (M+Na) 
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mp 144. 0—145. 0T3 
[0 0 4 6] 

£lfcM7 

2 - ( 4 - xf M V - 4 - ^ f JV7 x^JV 2,3,4,6-fh7-0- 

ESI m/z = 595(M+Na) 
mp 77.0~79.5TC 
[0 0 4 7] 
Uttffl 8 

2 - (4 -if ;M>y» - 4 - 7 n 7x^;V 2,3,4,6-f b7-0 

o 

1H-NMR (300MHz, CDC1 3 ) I d 1.22 (t, J = 7.6Hz, 3H), 1.94 (s, 3H), 2.02 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.21-3.28 
(m, 1H), 3.86 (s, 2H), 4.10-4.15 (m, 1H), 4.31-4.34 (m, 1H), 5.15 (dd, 
J = 9.0 and 9.5Hz, 1H), 5.25 (d, J = 8.7Hz, 1H), 5.39 (dd, J = 9.6 and 1 
0.3Hz, 1H), 5.61 (dd, J = 8.7 and 9.0Hz, 1H), 6.71-7.13 (m, 7H) 
ESI m/z = 599 (M+Na) 
[0 0 4 8] 

mmm 9 

2-(4-7^n^>y»7x-JV 2,3,4, 6-f h7-0-7W- 

$mm 1 1 mm.(om^^f n ^ t \,z a m&n^nmit&yiizntzo 

1H-NMR (300MHz, CDC1 3 ) IS 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 2 
.05 (s, 3H), 3.23-3.30 (m, 1H), 3.87 (s, 2H), 4.09-4.14 (m, 1H), 4.27-4. 
33 (m, 1H), 5.16 (dd, J = 9.0 and 9.4Hz, 1H), 5.33-5.41 (m, 2H), 5.59 (d 
d, J = 8.7 and 9.0Hz, 1H), 6.91-7.26 (m, 8H). 
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ESI m/z = 571 (M+Na) 
mp 99. 0-103. Ot: 
[0 0 4 9] 

mm i o 

2-(4-xf;K>y»-4-7'n^7i-;v 2, 3, 4, 6-r l>7-0- 

o 

1H-NMR (300MHz, CDCI3) : 8 1.21 (t, J = 7.6Hz, 3H), 1.91 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, J = 7.6Hz, 2H), 3.25-3.30 
(m, 1H), 3.84 (s, 2H), 4.10-4.15 (m, 1H), 4.27-4.33 (m, 1H), 5.15 (dd, J 
= 8.5 and 8.7Hz, 1H), 5.38 (t, J = 8.9Hz, 1H), 5.60 (dd, J = 8.7 and 8. 
9Hz, 1H), 6.98-7.32 (m, 7H) 
ESI m/z = 659 (M+Na) 
[0 0 5 0] 

mmm 1 1 

2-^>y>7x-;V 2,3,4, 6-r h7-0-7"bf ;V-5-f t-j?- 

ESI m/z = 553 (M+Na) 
mp 124. 5-125. 5X3 

[0 0 5 1] 
HJfcfll 1 2 

3 2-(4-xfMVy»7x-^ 2,3,4,6 T" h 

9-o-T-t^;v- 5-^-^- i 8-D-^;vntf7y v K<£>i!Bt 

iH-NMR (300MHz, CDCI3) I £ 1.18 (t, J = 7.6Hz, 3H), 1.83 (s, 3H), 1.99 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.16 (s, 3H) 2.57 (q, J = 7.6Hz, 2 
H), 3.24-3.30 (m, 1H), 3.75-3.90 (m, 2H), 4.10 (dd, J = 3.8 and 12.0Hz, 
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1H), 4.29 (dd, J = 5.2 and 12.0Hz, 1H), 5.14 (dd, J = 9. 1 and 9.5Hz, 1H) 
, 5.32 (d, J = 8.7Hz, 1H), 5.36 (dd, J = 9.5 and 10.0Hz, 1H), 5.58 (dd, 
J = 8.7 and 9.1Hz, 1H), 6.82 (d, J = 8.2Hz, 1H), 6.98-7.07 (m, 5H), 7.20 
-7.30 (m, 1H) 
ESI m/z = 639 (M+Na) 
[0 0 5 2] 

mmm 1 3 

2-{±-x.-f-)\^<V~s)V)- b^rV*^*-iV)7x-;V 2, 3, 4, 6 

iH-NMR (300MHz, CDCI3) I <5 1.20 (t, J = 7.6Hz, 3H), 1.88 (s, 3H), 2.01 
(s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.59 (q, J = 7.6Hz, 2H), 3.27-3.35 
(m, 1H), 3.86 (s, 3H), 3.89 (s, 2H), 4.13 (dd, J = 3.9 and 12.0Hz, 1H), 
4.30 (dd, J = 5.4 and 12.0Hz, 1H), 5.17 (dd, J = 8.8 and 9.3Hz, 1H), 5. 
40 (d, J = 8.5Hz, 1H), 5.40 (dd, J = 9.3 and 10.3Hz, 1H), 5.61 (dd, J = 
8.5 and 8.8Hz, 1H), 7.03-7.11 (m, 4H), 7.13 (d, J = 8.7Hz, 1H), 7.83 (d, 
J = 2.2Hz, 1H), 7.92 (dd, J = 2.2 and 8.7Hz, 1H) 
ESI m/z = 639 (M+Na) 
[0 0 5 3] 

mmm 1 4 

2f 4_^yn<=e-6-(4-^f-;V^>'v^) , 7jc-;V 2,3,4,6-f>7 

iH-NMR (300MHz, CDCI3) IS 1.23 (t, J = 7.6Hz, 3H), 2.01 (s, 3H), 2.03 
(s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.63 (q, J = 7.6Hz, 2H), 2.91-3.00 
(m, 1H), 3.93 (d, J = 15.4Hz, 1H), 4.02 (dd, J = 3.3 and 12.0Hz, 1H), 4 
.11 (d, J = 15.4Hz, 1H), 4.31 (dd, J = 5.0 and 12.0Hz, 1H), 5.11 (t, J = 
9.2Hz, 1H), 5.34 (dd, J = 9.2 and 10.7Hz, 1H), 5.51 (d, J = 9.2Hz, 1H), 
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5.70 (t, J = 9.2Hz, 1H), 7.01-7.16 (m, 5H), 7.56 (d, J = 2.3Hz, 1H) 
ESI m/z = 739 (M+Na) 
mp 162. 5-163. Or 
[0 0 5 4] 

$mm 1 5 

2 _( 4 _/<yy^ ;vt^rv^>y;V) 7x^JV 2,3,4, 6-ff7-0-7 

o 

1H-NMR (300MHz, CDCI3) IS 1.94 (s, 3H), 2.03 (s, 3H), 2.06 (s, 3H), 2 
.08 (s, 3H), 3.26-3.30 (m, 1H), 3.94 (s. 2H), 4.10-4.16 (m, 1H), 4.29-4. 
34 (m, 1H), 5.18 (dd, J = 8.7 and 9.0Hz, 1H), 5.34-5.40 (m, 2H), 5.62 (d 
d, J = 8.5 and 9.0Hz, 1H), 7.00-7.27 (m, 8H), 7.47-7.63 (m, 3H), 8.17-8. 
20 (m, 2H) 

ESI m/z = 673 (M+Na) 
[0 0 5 5] 

mmm 1 6 

2 _ [ 4 _ ( 2 > V/f ;i/ 1 y if ^) ^ > v^] 7 x - 2,3,4,6 —r 
j^-O-T-fef )V- 5-f t-j8-D-^V3t°7; v KO*B6 

iH-NMR (300MHz, CDCI3) : 8 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H), 2 

.08 (s, 3H), 3.04 (t, J = 7.0Hz, 2H), 3.28-3.30 (m, 1H), 3.90 (s, 2H), 4 

.10-4.17 (m, 1H), 4.28-4.47 (m, 1H), 4.50 (t, J = 7.0Hz, 2H), 5.13-5.19 

(m, 1H), 5.32-5.39 (m, 2H), 5.62 (dd, J = 8.7 and 8.9Hz, 1H), 6.97-7.27 
(m, 8H), 7.40-7.55 (m, 3H), 7.99-8.03 (m, 2H) 

ESI m/z = 701 (M+Na) 
[0 0 5 6] 

mmm 1 7 

2- (4-^;v^>v^) -5-(^F+y^fW'»7x-;v 2,3, 
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4, 6-T" h7-0-7-bf^-5-ft-i8-D-^3t:7^v KoSKi 

1H-NMR (300MHz, CDCI3) IS 1.20 (t, J = 7.6Hz, 3H), 1.90 (s, 3H), 2.00 
(s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.59 (q, J = 7.6Hz, 2H), 3.21-3.31 
(m, 1H), 3.48 (s, 3H), 3.81 (s, 2H), 4.13 (dd, J = 3.7 and 11.8Hz, 1H), 
4.31 (dd, J = 5.1 and 11.8Hz, 1H), 5.12-5.20 (m, 1H), 5.15 (s, 2H), 5.2 
8 (d, J = 8.7Hz, 1H), 5.38 (dd, J = 9.5 and 10.3Hz, 1H), 5.60 (dd, J = 8 
.7 and 9.0Hz, 1H), 6.68 (dd, J = 2.3 and 8.4Hz, 1H), 6.83 (d, J = 2.3Hz, 
1H), 6.96 (d, J = 8.4Hz, 1H), 7.02-7.11 (m, 4H) 
ESI m/z = 641 (M+Na) 
[0 0 5 7] 

mmm 1 8 

2 -(4-^ Y*i/'<>i?)V)7 2,3,4, 6 -T b7-0-T-fef^- 

5 -^^--y?-D-^;vn tf^y v K(400mg, 0.696 mmol) t * * J -;V(7 ml) 
(DM^^i- y V "7^^ K(19mg, 0.35 mmol) £ 7.5BI 

F*WJ$L£o ^f«KDowex-50Wx8 * ^^WfliSrSD*.*^ U rf^fcit 

^nn*;uA : ;~-)\>= 2 0: l - l 0 : l) KTffiS£U 

®<b^(261 mg> 92%)=Sr#^o 
[0 0 5 8] 

1H-NMR (300MHz, CD 3 OD) I 8 1.35 (t, J = 7.0Hz, 3H), 2.88-2.95 (m, 1H) 
, 3.26 -3.31 (m, 1H), 3.57 (dd, J = 9.2 and 9.8Hz, 1H), 3.74-3.84 (m, 2 
H), 3.90-4.01 (m, 5H), 5.17 (d, J = 8.7Hz, 1H), 6.77-7.28 (m, 8H). 

ESI m/z = 429 (M+Na) 

rap 182. 0-183. 5*0 
[0 0 5 9] 

mmm 1 9 
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2-(4-^-^;v^>'v ? ;V)-4- (HKn*5/^ffl/) "7^-^ 5— — 

■Jf-)A7;K-^M KOOmg, 2.37mmol)^.U ? -r h7 fc: KD79> 

(5ml)0*S^K7k?$T> 2-(4-^^^^;v)-4-(^ h4rv*;Wf-JV 
)7i-^ 2,3,4, 6 — jr h 5 -f t-j8-D-^;Vn 

7/y K(293mg, 0.475mmol)<7)x h7t Kn 7 9 V (10ml)?#^ : SriJPx.T^ia-e 2 

W&tifcSMlE*^ *y;v*7A^n7h/77^-(?nn*;i/A:^/-;v 
= 9:1) ictffiit, life»5^0«Mk^«J(55ng, 28%) £#fc 0 
[0 0 6 0] 

iH-NMR (300MHz, CD3OD) 15 1.19 (t, J = 7.6Hz, 3H), 2.57 (q, J = 7.6Hz 
, 2H), 2.87-2.95 (m, 1H), 3.28-3.33 (m, 1H), 3.57 (dd, J = 8.9 and 10.3 
Hz, 1H), 3.73-3.83 (m, 2H), 3.88-4.03 (m, 3H), 4.47 (s, 2H), 5.17 (d, J 
= 8.7Hz, 1H), 7.04-7.19 (m, 6H), 7.25 (d, J = 8.4Hz, 1H) 

ESI m/z = 443 (M+Na) 

mp 202. 5-205. 0X1 
[0 0 6 1] 

mmm 2 0 

2-{A—^J^^<y 9 J)V)— Kn*'/7xi ;v 5 -f-^-— p-D — f 

2 -(4 -j^W^v^V)- 5 - (^>^y^W^y) 7i-^ 5-^~t 
- p - D - tf 9 -/ -> K (115mg, 0. 255mmol) p - h ;P J. > X V'Bft— 
TMfi^J (15mg, 0. 09mmol) OrS^ «r^ift*e 2 3 &3MSU 5 0tT'l B#F«# t 

p - f;i/X>^;i/;J>>t- 7jc^n^(23mg, 0. 13mmol) &3jnx.T $ <b K 5 0 "CC 
5Nf^^L^o RjcSjftHbU^>wr5>(0.5ml)«rJlPxT, i&flE**flETS 
*L&&*ufc5£«E*vV *W7A^n7^77>f-(?nn^A:^; 
-;v= 2 0 : 1 ~ 9 : 1 )HTtt8U *rti»*OfMMk'&* (85mg, 82%) 

o 
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[0 0 6 2] 

1H-NMR (300MHz, CD3OD) Id 1.19 (t, J = 7.6Hz, 3H), 2.57 (q, J = 7.6Hz 
. 2H), 2.85-2.94 (m, 1H), 3.24-3.33 (m, 1H), 3.56 (dd, J = 9.0 and 10.3 
Hz, 1H),. 3.73-3.90 (m, 4H), 3.92 (dd, J = 3.7 and 7.8Hz, 1H), 5.08 (d, J 
= 8.7Hz, 1H), 6.37 (dd, J = 2.3 and 8.2Hz, 1H), 6.76 (d, J = 2.3Hz, 1H) 
, 6.83 (d, J = 8.2Hz, 1H), 7.00-7.10 (m, 4H). 
ESI m/z = 429 (M+Na) 
mp 172. 0-173. 5X3 
[0 0 6 3] 

mmm2 1 

2 _(4 -jc.^;v^>v;v)7i-;v 6 b )V1£=.)V- 5 -f-* 

2-(4- X fMyy»7x-;v 5-f t-i5-D-^3t'7y y K(50 
Omg, 1.33^01)25.^2, 4, 6 -n V ( 5ml)^rS^^- 4 Ot^T* DD 
3r^^Ml51mg, 1. 6mmol)O^b^f-l/>(0. 5ml)*#i£& irax.*:?^- 1 0 t: 
^-eiNF^^ttT^L-C, ^<D^MMr^2. SmmWLtZo ^S^^tK^L 

/c 1 0 %mm7KK&g\ ^mi^;v-ej*m ix ^raiS^^^^K*^ b u * a 

A: ? J -;v= 30:l-20:i~l0:i) KTffigi U SS-fe^o^^ffc 
^(340mg, 59%) ^#^0 
[0 0 6 4] 

iH-NMR (300MHz, CD3OD) 15 1.19 (t, J = 7.6Hz, 3H), 2.58 (q, J = 7.6Hz 
, 2H), 3.04-3.14 (m, 1H), 3.26-3.34 (m, 1H), 3.57 (dd, J = 9.2 and 10.3 
Hz, 1H), 3.74 (s, 3H), 3.76-3.85 (m, 1H), 3.92 (d, J = 14.0 Hz, 1H), 3.9 
9 (d, J = 14.0Hz, 1H), 4.35 (dd, J = 6.2 and 11.3Hz, 1H), 4.48 (dd, J = 
3.3 and 11.3Hz, 1H), 5.19 (d, J = 8.7Hz, 1H), 6.88-6.95 (m, 1H), 7.02-7. 
28 (m, 7H) 

ESI m/z = 471 (M+Na) 
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mp 102.0— 104. 5V 

$12 1 tmwt%&fo$kft*ft 7 ztK± i)> ^1 ^-r^^^^LTto ^ 

^ 1 fi^lWJ 1 8 . H»J 1 9 , H»D 2 0 S.tFUMM 2 1 -C^Jfc L 
[0 0 6 5] 

^ (Aanal Biochem 1984, 201:301-305) SBK^ftKifc tTfiRLfc? ? 
h»«9 ; f«»M^OJ8»t8L (^esiJK4mg/mL) 50,uL&37T;. 2fl"/W V^a^ 
-ysVUI, £*U^ DMSOfcfcJBLfc^ft^ (DMSO^m 1 %) XOlO 
OmM Mannitok lOOmM NaSCIOUiKSCN, lOmM HEPES/Tris pH 7.4, D-glucoseGfc 
iftEO. ImM) N D- [6- 3 H] glucose (Amersham) 1 juCi* m& L RjStftl50 // L£ tJD x. 
tz 0 37t;-CS&HSJES«rfirofc^ Lfc 1 mL<7>RS#lh?£(150m 

M NaCK lOmM HEPES/Tris pH7. 4. 0.3mM7 n y ^ V) Srinx."C"RJ&*#lh$^:/i 
E^l-pore size0.45/imC7)^ VT'V'^^ ;V * - (HAWP02500, Millipore)£ 

4. 5mLt??5fc}#-^ +55-Kf£*lfe L T ^ h WLfcis y+V-i/ 3 > it ^ > ? - (Beckman) 
[0 0 6 6] 
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